TRIP BASED INFERENCE USING AUTOMATED FARE COLLECTION AND NAVIGATING BUS by Uma Maheshwari, Chinthala et al.
Chinthala Uma Maheswari* et al. 
  (IJITR) INTERNATIONAL JOURNAL OF INNOVATIVE TECHNOLOGY AND RESEARCH 
  Volume No.4, Issue No.5, August – September 2016, 4187-4189.  
2320 –5547 @ 2013-2016 http://www.ijitr.com All rights Reserved.  Page | 4187 
Trip Based Inference Using Automated Fare 
Collection And Navigating Bus
CHINTHALA UMA MAHESHWARI 
M.Tech Student, Dept of ECE 
Narsimha Reddy Engineering College 
Hyderabad, T.S, India 
A.VEERABABU 
Assistant Professor, Dept of ECE 
Narsimha Reddy Engineering College 
Hyderabad, T.S, India 
Dr. K.SRINIVASULU 
Professor & HOD, Dept of ECE 
Narsimha Reddy Engineering College 
Hyderabad, T.S, India 
Abstract: The methodology is applicable to entry-only system designs coupled with distance-based fare 
structures, also it aims to boost raw AFC system data using the destination of person journeys. 
Automated fare collection (AFC) systems are utilized in lots of urban trains and buses systems all over 
the world. Because the designation indicates, these are generally made with the particular reason for 
automating the ticketing system, easing trains and buses use for travellers and adding efficiency to 
revenue collection procedures. It proposes new spatial validation features to improve the precision of 
destination inference results and also to verify key presumptions contained in previous origin-destination 
estimation literature. A methodology for estimating the destination of passenger journeys from 
automated fare collection (AFC) system information is described. The outcomes brought towards the 
conclusion the methodology works well for estimating journey locations in the disaggregate level and 
identifies false positives reliably. This paper describes a formula designed to implement the methodology 
and also the is a result of its application to bus service data from Porto. Additionally, AFC systems are 
utilized to enable integrated ticketing across different trains and buses modes and operators in cities. 
Keywords: Automated Fare Collection; O-D Matrix; Public Transport; Spatial Validation; Travel 
Patterns; 
I. INTRODUCTION 
A methodology for estimating the destination of 
passenger journeys from automated fare collection 
(AFC) system information is described. The job 
described within this paper aims to make use of 
raw AFC system data to estimate the destination of 
person passenger journeys. While they are their 
primary design functions, AFC systems 
continuously generate data which may be helpful 
for service performance monitoring as well as for 
decision-making support. Two primary designs of 
AFC systems exist, based on whether passenger 
fare media are read just at the start or both at the 
start and finish of journeys. The very first of those 
are classified as entry-only AFC systems and need 
additional logic for estimating the destination of 
passenger journeys because alighting locations 
aren't recorded. The resulting details are helpful for 
modifying trains and buses choices to passenger 
demand and enable the making of O-D matrices at 
any degree of aggregation and geographic 
coverage. The methodology was put on the 
Andante system in Porto like a situation study, 
using data from the primary bus service operator 
known as Sociedade de Transports Collectives do 
Porto, SA (STCP), which runs most routes inside 
the city and in to the surrounding urban centers. A 
specificity of Andante is that it's a time-based 
system for customers with no fixed subscription, 
which favors another validation feature created by 
the methodology [1]. It handles an evaluation 
between your believed geographic coverage of the 
journey and also the location of duplicate 
transaction records produced by travellers checking 
remaining travel time. The aim of the methodology 
would be to enrich raw AFC system data into 
complete Origin-Destination (O-D) passenger 
journey data sets showing individual travel designs. 
This involves high precision in the estimations and 
results at maximum disaggregation level, therefore 
the methodology favors precision within the 
number of deduced journey locations. The 
development of these spatial validation features, 
relevant to some comparison between travel 
distance and compensated fare, and also to the 
place of duplicate transaction records, is among the 
primary contributions of the work. Another may be 
the identification of single daily journeys with 
multiple stages for reducing inference errors. The 
outcomes acquired claim that the methodology 
works well for estimating the locations of journeys 
at disaggregate level and reliable within the 
recognition of false positives. The brand new 
spatial validation features claim that the important 
thing presumptions contained in previous literature 
within the field are largely valid for that Andante 
situation. 
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Fig.1. Block diagram multiple stages 
II. RELATED WORK 
The estimation of O-D matrices from entry-
onlyAFC system information is a subject which has 
received substantial research interest. Reliable O-D 
details are vital for that monitoring and planning of 
trains and buses systems because it represents 
travel demand, but is usually difficult to obtain [2]. 
Destination estimation and O-D matrix estimation 
won't be the same issue, however the designations 
are frequently used interchangeably. The main 
difference falls upon the amount of data 
aggregation. The goal of O-D matrix estimation 
would be to determine aggregate travel counts 
between O-D pairs, whereas destination estimation 
examines each journey individually. However, 
most O-D matrix estimation works depend on the 
destination estimation formula, which outputs are 
subsequently aggregated. The suggested 
methodologies equally have specificities, namely 
with regards to the variety and strictness of 
validation rules which are aligned using their 
particular goals. Hence, the final results are varied 
and never directly comparable, but there's general 
thought that the primary presumptions are valid in 
nearly all instances. Hence, the topics are 
connected. The development of O-D matrices 
typically depends on extensive travel surveys 
transported in a periodic basis, that are costly to 
conduct and vulnerable to response bias Further 
research has applied similar logic. Farsi applied an 
O-D estimation methodology to bus system data in 
São Paulo and tried to validate the outcomes by 
having an O-D household survey Munizaga and 
Palma propose a methodology having a slight 
variation that views generalized amount of time in 
summary, previous focus on the subject has 
centered on numerous urban trains and buses 
systems all over the world, which their very own 
specificities regarding travel behavior, data set 
availability, and amount of integration between 
systems. 
III. SYSTEM MODELING 
 
Fig : Block Diagram 
Additionally, Toronto Transit Commission and 
Utah Transit Authority are thinking about 
switching to distance-based costs, whereas First 
buses in the western world of England have 
previously managed to get. Distance based fare 
structures will probably become more and more 
common simply because they deliver more proper 
prices for customers [3]. Andante is definitely an 
entry-only AFC system having a distance-based 
fare structure that covers the metropolitan section 
of Porto. Similar systems exist that the work is 
applicable, like the Leap Card in Dublin buses and 
also the SL Access in Stockholm buses. Even 
though the suggested methodology is applicable to 
AFC systems of comparable qualities, each may 
have specificities that must definitely be 
understood and regarded for that extraction and 
preparation of information. The fare media of 
Andante are contactless travel cards you can use on 
buses from the 3 operators, and also on metro and 
railways. Distance-based costs are based on a zonal 
structure. The machine is split into geographic 
travel zones and also the journey fare is dependent 
on the amount of zones traveled between its origin 
and destination. Andante is really a time-based 
system, permitting pay-per-use travellers to create 
limitless transfers inside a with time period, which 
increases based on the quantity of zones which are 
incorporated within the particular fare. An outing 
relates one fare and includes a number of journey 
procedures in different routes or automobiles [4]. 
The Andante system produces a transaction record 
whenever a passenger taps a travel card on the 
readers. This must happen at the outset of each 
journey stage, when altering routes or entering 
another vehicle. However, as being a time-based 
system, pay-per-use travellers individuals with no 
monthly subscription-sometimes tap their cards 
throughout a journey to evaluate the display from 
the readers the length of time remains to go 
somewhere with without having to pay another 
fare. Additionally, this might happen whenever a 
passenger cannot remember tapping the credit card 
and repeats it within the same journey stage. Each 
Andante transaction record consists of several data 
characteristics, which listed here are of great 
interest towards the suggested methodology: Travel 
card serial number Station or bus stop in which the 
transaction required place Route number Direction 
of travel Vehicle number Vehicle trip start time 
Transaction timestamp and Quantity of travel zones 
within the travel card. 
IV. IMPLEMENTATION 
The very first decision would be to verify when the 
record is really a duplicate, by which situation it 
will likely be employed for spatial validation, 
nevertheless its destination shall 't be deduced. The 
next decision would be to check if the record may 
be the last or even the only stage of merely one 
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daily journey with that travel card serial number. 
The formula coded in SQL to apply the suggested 
methodology. Its straight line complexity the 
execution time is proportional to the amount of 
transaction records selected. The formula 
experiences the transaction record data set sorted 
first of all by travel card serial number and next 
through the travel card transaction timestamp. Two 
aspects are highlighted here. The aspect pertains to 
the excellence between journey stages and finish 
journeys. Travellers frequently need to change 
between trains and buses routes to achieve their 
destination and, within the situation from the 
Andante system, tap their travel card on the readers 
when they board another vehicle. All of 
individual’s transactions connect with a stage of the 
complete journey. This can't be satisfied earlier, 
because the candidate destination is just determined 
after the use of the important thing presumptions 
[5]. Whenever a record survives all spatial 
validation rules, its destination is subsequently 
deduced with great confidence. Even though the 
inference of arrival time isn't vital for that reasons 
of the work, the next phase, relevant to bus 
services, would be to verify should there be 
boarding transactions within the same service in the 
deduced destination stop. Therefore, an applicant 
for your destination isn't determined with the idea 
to meet the goal of greatest precision of 
estimations, rather than presuming so that it is the 
daily origin as observed in previous literature. The 
next thing is to ensure when the origin and 
candidate destination route stop codes are generally 
contained in the transaction record and therefore 
are logical, otherwise its destination can't be 
deduced. The existence of such transactions 
enables the phrase arrival time lower and upper 
bounds, and also the interpolation of the believed 
arrival time using the amount of stops among like a 
weighing factor. 
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V. CONCLUSION  
The suggested methodology makes two 
contributions. First, it proposes new endogenous 
spatial validation rules at disaggregate level. For 
that Porto STCP buses situation study, the spatial 
validation rules weren't prolific within the 
identification of false positives which were 
unspotted from previous validation steps, but did 
offer the validity from the key presumptions. The 
2nd contribution pertains to enhanced longevity of 
estimation results. This paper described a 
methodology for estimating the destination of 
passenger journeys from AFC system data. It 
develops on previous work based in the literature 
by replicating key presumptions, but introduces a 
methodology that's particularly relevant towards 
the situation of entry-only systems having a 
distance based fare structure, which was not 
addressed before. The methodology refines 
previous work by distinguishing between journey 
stages and finish journeys and subsequently not 
inferring the destination from the last stage of 
single daily passenger journeys with multiple 
stages. Circumstances like this otherwise introduce 
a lot of uncertainly towards the estimation results. 
The approach toward these instances is 
conservative their locations aren't deduced. The 
proportion of deduced locations is basically 
affected through the nature of information from 
Porto STCP buses by the strictness of validation 
rules choosing the greatest precision of estimations. 
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